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A monoehromator With optical stability, high
intensity, and good spectral purity in the range
from 250 mz to 400 mt has long been needed.
Ultraviolet (DV) light monoehromators for
biological studies have employed several dif-
fraction devices including the principles of
water/quartz prisms (1, 2), double mono-
chromators (3), quartz prisms (4, 5), and dif-
fraction gratings. A commercially available
Bausch and Lomb Grating Monoehromator
(33-86-25) has satisfactory spectral purity, is
preealibrated, stable, and the wavelength may
be easily changed. However, no light source of
sufficient intensity was commercially available
for this monoehromator. Combination of this
monoebromator with a 2.5 kilowatt source and
a DV reflecting ellipsoidal section (6) has pro-
duced a monoehromator system with the de-
sired characteristics.
COMPONENTs
A 2.5 kw xenon arc lamp was chosen for the
light source.' This lamp produces an intense con-
tinuous emission spectrum throughout the region
of interest, i.e. between 250 and 400 mi. The lamp,
whose internal operating pressure is 60—70 atmos-
pheres, is housed in a pressed construction board
cabinet lined with asbestos. This cabinet was
sturdily constructed to minimize danger in the
event of possible lamp failure. An exhaust fan
provides continuous removal of the ozone and
heat generated by the are. In addition to the bulb,
the mirror, an ellipsoid of revolution, has been
placed inside the cabinet and positioned so that
the almp's are is at one focus. (See Figure 1). This
pyrex mirror is a 10 inch diameter right section
from the maj or axis of an ellipsoid of revolution
having foci at 5.7 and 27.3 inches.2 This describes
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'The lamp (Osram, XBO 2500) is powered by
a silicon type rectifier (Christie, MHX 2500—25)
and started by a transformer type starter (Siemens,
4203).
2Leroy M. E. Clausing, Skokie, Illinois, ground
and surfaced the mirror.
an ellipse with a maj or axis of 33 inches and minor
axis of 25 inches. For high DV reflectance, the
mirror has been front surfaced with a ber-al finish.
The monoehromator has been positioned at the
secondary focus outside the cabinet (Diagram 1).
The use of an ellipsoidal mirror provides for the
collection and focussing of the light from the lamp
to the monoebromator without large transmission
optics. This mirror and lamp assembly is substi-
tuted for the deuterium source and the light passes
through the condenser system and collective lens
of the Bausch and Lomb monoebromator. The
light to the diffraction grating was measured and
diverges less than 3° from parallel. A water-cooled,
DV transmitting, colored filter system has been
placed in the light beam between the lamp and
monoehromator. This is employed to reduce heat-
ing of the monochromator by energy outside the
desired spectral range but has the disadvantage of
reducing the intensity at the limits of the range.
Even so with the filter in place, the beam of DV
light at the second focus of the mirror immedi-
ately ignites a piece of paper. The filter system
consists of an aluminum housing fitted with a
water-cooled 2mm thick DV transmission filter'
enclosed between 2mm thick quartz windows (Dia-
gram 2). By the selection of a filter with different
transmission properties, this water-cooled system
could be modified for use in other portions of the
light spectrum. Distilled water, which is circulated
on both sides of the DV transmission filter, cools
it and absorbs infrared radiation. The instrument
has been further designed to permit positioning of
either a calibrated thermopile4 or an electrically
timed shutter' at the same distance from the exit
of the monoehromator (Fig. 2). The size and
shape of the skin area irradiated can be varied by
selecting a suitable outlet.
PERFORMANCE
Graded doses of selected wavelengths may
be given to subjects positioned in front of the
monochromator. The area irradiated may be
recorded on the subject by inking the pro-
jection of the irradiation outlet. This procedure
is a modification of that used by Rottier (5)
and Magnus, et al (1).
The spectral purity of the light at the exit
1Fish-Sehurman DG 5. A Corning 5l9863 filter
has essentially the same properties and may be
satisfactorily substituted.
Eppley laboratory, Inc. 4 junction bismuth-sil-
ver thermopile with quartz window.
'Burke and James, Inc., Time-O-Lite Timer,
and 2 inch Harvard Shutter.
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Fm. 1. Lamp and Mirror inside housing
A. 2.5 kw xenon arc lamp.
B. Ellipsoidal mirror and mirror mount.
C. Lamp starter.
D. Exhaust system.
E. Asbestos lined housing.
In 1 Optical AxislL11 E F
C 0
5.7"Primary Focus
.27.3" Secondary Focus
DL&GRAM 1. Monochromator components arrangement. Not to scale
A. Front surfaced ellipsoidal mirror.
B. 2.5 kw xenon arc lamp.
C. IJV transmission filter.
D. Bausch & Lomb Grating Monochromator *'33-86-25.
E. Electrically timed shutter.
F. Skin shield.
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DIAGRAM 2. UV Transmission Filter. Half view.
Not to scale.
A. TIC 5 filter 2mm thick, 3" diameter.
B. Quartz plate 2mm thick, 3" diameter.
C. Aluminum holder, inside diameter 3.068".
D. Aluminum holder cap.
E. Aluminum spacer sleeve.
F. 0-ring seals.
C. Distilled water and drain connections,
FIG. 2. Front view of monochromator system
A. Bausch & Lomb monoehromator.
B. Calibrated thermopile and amplifier.
C. Electric shutter.
D. Electric timer.
E. Exhaust fan.
F. Exhaust vent to outside.
C. Pressed construction board housing.
H. Water lines to and from the filter system.
I. Water line temperature monitor.
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TABLE I
Spectral energy distribution
Sample energy distribution was obtained by
assaying monoehromator's output with a Beck-
man DU Spectrophotometer. The energy diagram
is skewed slightly to the red of the dial setting on
the mooochromator, and this maximum lies within
3 m1z of the setting. The half maximum energy
band is 10 mp wide, and 99 per cent of the energy
is within m of the setting.
Wavelength rnp Intensity pw/cm
250 500
260 1,200
270 2,100
280 3,500
290 5,100
300 7,000
310 8,200
320 9,500
330 10,300
340 10,700
350 10,800
360 10,800
370 10,300
380 9,000
390 6,600
400 3,100
slit is dependent upon the slit widths utilized,
the construction of the Bausch and Lomb
monochromator, and the coherence of the in-
coming rndiation. Spectral purity was assayed
using a Beckman DU Spcctrophotometer. Max-
imal energy emission was found to be within 3
me of the setting on the monoebromator's dial
throughout the spectral range. At 310 me the
half energy band is 10 mit (Table I). By in-
sertion of narrower slits, the half energy band
width may be reduced; however, the intensity
is thereby correspondingly decreased. As may
be seen in Table I, 99 per cent of a given band
is within 7 mi. of the dial setting.
The intensity of the light obtained at 300
me is 7,000 ptw/cm'. This will produce a mini-
mal crythema response by a fair-skinned per-
son in as little as one second exposure. Our in-
strument generates energies approximately
400 times greater than the unmodified Bausch
and Lomb "High Intensity Monochromator"
with its dcuterium source.
sUMMARY
By the use of a 2.5 kw xenon arc lamp,
reflection optics, water control filter, and a
commercial monochromator, intense relatively
pure ultraviolet light has been obtained.
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TABLE II
Table of intensities from the monochromator system
at various wavelengths
